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In this review let us discuss some of the mis- 


einaaneed 





cellaneous problems and questions that arise in 
the treatment of myocardial infarction. 


Oxygen Therapy 


The effect of oxygen therapy was demonstrated 
by Borden, Ebert and Wilson. They showed that 
oxygen therapy is mandatory in those patients 
with pulmonary edema and shock and it is of 
questionable value in patients with uncomplicated 
myocardial infarction. They demonstrated that 
the oxygen saturation of the hemoglobin of ar- 
terial blood in those patients without pulmonary 
edema or shock was 94.1 percent, whereas the 
value of those patients with pulmonary edema or 
shock was 80.8 percent. It is important to admin- 
ister oxygen by mask rather than by tent, Con- 
centration by mask is 92 percent, whereas by tent 
the concentration is 40 percent or even lower, if 
care is not exercised. 


Vasodilator Drugs 
As regards the vasodilator drugs Russek has 
shown by the use of the standard exercise test the 
following: : ' 
1. The 


coronary vasodilators. 


nitroglycerins were the most effective 


2. Papaverine in doses of one to two grains 
orally was effective in some patients only. 

3. Peritrate appeared to be the most effective 
drug studied for prolonged prophylactic therapy 
in angina. 

Papaverine is expensive and being a narcotic is 
somewhat bothersome to prescribe and refill. The 
usual therapeutic dosages of Papaverine are in- 
adequate. Three grains, three or four times daily, 
must be given, as Russek showed that the usual 
therapeutic dose showed negligible effect on the 
electrocardiographic response to standard exercise. 

Drugs other than Peritrate appeared unimpres- 
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sive in protecting against the electrocardiographic 
changes induced by the standard exercise test, 
and the protective effect of Peritrate occurred 
only when it was taken on an empty stomach. 
Thus it is emphasized that Peritrate be given 
before meals. 

Finally, Dr. Tinsley Harrison describes the use 
of nitroglycerin ointment locally for intermittent 
clandication and angina pectoris. (Nitrol oint- 
ment). 

Hazards of Nitrates 


No drug has proved superior to nitroglycerin in 
warding off or cutting short attacks of angina 
pectoris, yet nitroglycerin may actually invoke 
anginal pain and even ST segment changes in 
some patients. In spite of the coronary vasodilata- 
tion produced, the drug may produce tachycardia 
and a drop in blood pressure which may thereby 
result paradoxically in myocardial ischemia. 

In one study, 10 percent of Russek’s patients 
showed unfavorable electrocardiographic response 
to the usual therapeutic dose of 1/150 grain of 
nitroglycerin. An additional six percent also re- 
acted paradoxically when larger doses were em- 
ployed. In all the electrocardiographic 
changes induced by nitroglycerin were similar to 
those observed with the exercise test. 


cases, 


Anticoagulants as Vasodilators 


Heparin and dicumeral showed no demonstra- 
ble effect on the electrocardiographic response to 
standard exercise. 


Alcohol 


Whiskey will prevent or reduce the severity of 
anginal pain and its sedative action is very bene- 
ficial in many patients. It acts by depressing the 
central nervous system, and by depressing or de- 
creasing anxiety and promoting a sense of well- 
being. There is no evidence that alcohol increases 
coronary blood flow. 
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It does not influence the electrocardiographic 
response to exercise or to the Master’s two step 
test in patients with angina pectoris, although it 
will prevent or reduce the severity of anginal pain 
in such patients. (Incidentally the action of mor- 
phine is identical to that of alcohol.) 


Patients should therefore be cautioned about 
alcohol, not to overexert after drinking, as alco- 
hol may create a false sense of physical fitness but 
removes the protection afforded by angina; it re- 
lieves the pain but the underlying myocardial 
anoxia remains unaltered. Finally, whiskey may 
actually increase the pulse rate, produce ectopic 
beats or even precipitate paroxysmal tachycardia. 


Smoking 


Smoking in patients with coronary disease is 
definitely contraindicated! Russek has shown that 
tobacco elevates blood pressure, increases the 
heart rate and thereby augments the work of the 
heart. 


There are reports of patients with angina pec- 
toris and electrocardiograph changes after the use 
of tobacco, In patients with coronary disease, the 
ballistocardiograph will often deteriorate after 
smoking. In such patients, subjective improvement 
accompanied by ballistocardiograph improvement 
has been reported after abstinence from tobacco. 


Cases of “tobacco heart” are described in which 
event the electrocardiagrams showed well marked 
changes after inhalation of tobacco smoke, accom- 
panied by dizziness and chest pain. The ballisto- 
cardiographic changes are much more pronounced 
than the electrocardiographic alterations. 


Russek showed that denicotinized cigarettes also 
showed the ballistocardiographic changes. Inter- 
estingly Buff in a series of 400 ballistocardiograms 
in normal persons under 40 years of age, found 
10 percent abnormal ballistocardiograms after 
smoking. 


Diabetes 


In the April 1958 issue of Southwestern Medi- 
cine in Current Therapy it was pointed out that 
diabetes predisposes to atherosclerosis. A very in- 
teresting article in Diabetes, Vol. 7, No. 2, March- 
April 1958 by Goldenberg and others pointed out 
that hypertension was almost twice as frequent 
among the diabetics studied as among the non- 
diabetics and that myocardial infarction was also 
about twice as frequent in diabetics as in non- 
diabetics. 


In nonhypertensives there was no significant 
difference in the frequence of myocardial infarc- 
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tion between diabetics and nondiabetics. In light 
of this data it is seen that hypertension is an ex- 
tremely important factor in the development of 
coronary sclerosis and myocardial infarction in 
diabetics. Again it is demonstrated quite vividly 
the importance of the control of hypertension in 
order to control coronary sclerosis and myocardial 
infarction. 


Ambulation — Returning to Work 


In advising a patient to return to daily life and 
activity, it might be helpful to discuss the energy 
costs of various activities. For example, resting 
supine requires 1.0 calorie per minute whereas 
sitting up requires 1.2 calories per minute, eating 
and ordinary conversation require 1.4 calories per 
minute each. Using a bedpan requires 4.7 calories 
per minute and showering requires the same. 


Thus it is seen if a person can use the bedpan 
without difficulty he probably could take a shower 
without any difficulty. Dressing and undressing 
requires 2.3 calories per minute and usage of the 
bedside commode only requires 3.6 calories per 
minute (compare 4.7 calories for a bedpan). In- 
terestingly, walking down stairs requires as much 
energy as walking up stairs. (Five calories per 
minute). 


Occupational therapy such as leather work, 
metal or silversmithing require up to two calories 
per minute, and if a patient could dress and un- 
dress and take a shower, he could engage in such 
activities. Drving a car, for example, requires 2.8 
calories per minute. Swimming, golfing, dancing 
and gardening are all about the same: requiring 
five calories per minute (about the same as walk- 
ing up and down stairs). Such calculations may 
be helpful in advising a patient as to the amount 
of activity he may undertake. 


Summary 


In summary, oxygen therapy is mandatory in 
those patients with pulmonary edema and shock 
and may be of value in other patients with un- 
complicated myocardial infarction. Nitroglycerin 
is the most effective coronary vasodilator. The 
dosage of papaverine usually prescribed is inade- 
quate. Larger doses should be used. Peritrate is 
an effective vasodilator but must be given on an 
empty stomach. The hazards of nitrates are dis- 
cussed. Alcohol is useful for its sedative action. 
Smoking in coronary patients is definitely contra- 
indicated. Hypertension is an extremely important 
factor in the development of coronary sclerosis 
and myocardial infarction in diabetics. 
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Halogens Frequent Cause of Acneiform Eruption 


By Louis G. Jeket, M.D., Phoenix 


The dermatologist is rather frequently con- 
fronted with the problem of the adult patient, 
usually a young matron, with a mild to moderate- 
ly severe acne of rather 
recent origin. 

One factor to be 
considered in such a 
case is the possible in- 
gestion of a bromide or 
an iodide, for these two 
halogens frequently 
cause an acneiform 


eruption, 
Often, when queried 
about drug ingestion, 


the patient states that 
she is taking no drugs 
of any kind, but “only 
a little thyroid.” 

Investigation has revealed the following facts 
about various thyroid preparations: 





Dr. Louis G. Jekel 


1. All thyroid substance contains iodine (0.2 
percent is required in U. S. P. preparations. ) 

2. Some thyroid preparations contain added 
iodine. 


It is my clinical impression that those prepara- 
tions which limit the iodine content to 0.2 per- 
cent do not usually produce an acneiform erup- 
tion. On the other hand, those preparations which 
contain added iodine can and do, in susceptible 
individuals, produce such an outbreak. 

It is a point worth considering. Sometimes a 
mere reduction in dosage will solve the problem. 
Sometimes it is necessary to discontinue the thy- 
roid entirely, The case must be individualized. It 
is amazing to note the number of patients (usual- 
ly women) who take thyroid regularly but have 
not consulted their physicians for several years. 
Often the physician will agree that thyroid is no 
longer necessary. 

Another source of acne-producing iodine is 
various vitamin preparations with added miner- 
als. Iodine in the form of potassium iodide is pres- 
ent in many of these preparations in the amount 
of 0.15 mgm. per capsule. 

Therefore, when a physician encounters a pa- 
tient with a recently developed acne, especially 
an adult patient, he would do well to investigate 
the possibility of halogen ingestion, thinking espe- 
cially of thyroid and multiple vitamin prepara- 
tions. 

















Dr. Womack Is New Chief 
Surgeon at Fort Bayard 


Dr. John H. Mohardt, former Chief of Surgery 
for the Veterans Administration Hospital at Fort 
Bayard, is now in Washington, D.C., where he is 
the Assistant Director of Surgery for the Veterans 
Administration which comprises 172 hospitals and 
medical facilities with 65 regional hospitals. 

His position at Fort Bayard has been taken by 
Dr. Carroll L. Womack, who practiced medicine 
for 29 years in Carlsbad, N. M., and who is the 
past president of the New Mexico Medical So- 
ciety and Eddy County Medical Society. 
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MEETINGS 


Dr. Levy of Fort Worth 
New President 
Of Texas Orthopaedic 


Association 





Dr. Louis J. Levy 


TEXAS ORTHOPAEDIC SPEAKERS—Among speakers at the Texas Orthopaedic Association 
Meeting in Houston April 21 were, left to right, Dr. Joe Woodward, Waco; Dr. Allen F. Voshell, 
Baltimore; Dr. Ruth Jackson, Dallas; Dr. R. A. Murray, Temple, who was elected vice-president 
of the Association; Dr. Louis ]. Levy, Fort Worth, new president; and Dr. Charles F. Clayton, 


Fort Worth. 
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Dr. Louis J. Levy of Fort Worth was elected 
president of the Texas Orthopaedic Association 
at its annual meeting in Houston April 21. 

Other new officers were Dr. R. A. Murray, 
Temple, vice-president, and Dr. Margaret Wat- 
kins, Dallas, secretary. Dr. Watkins is the imme- 
diate past president of the organization. 

The 1959 meeting will be held in San Antonio 
in conjunction with the annual meeting of the 
Texas Medical Association at a date to be an- 
nounced, with Dr. John Hinchey of San Antonio 
as program chairman. 


Guest Speaker 


Guest speaker at the meeting was Dr. Allen F. 
Voshell of Baltimore, professor of Orthopaedic 
Surgery at the University of Maryland Medical 
School, who spoke on “Clinical Features Obtained 
from Anatomical Studies of the Knee”. Other 
speakers were Dr, Levy, Fort Worth; Dr. Isaac S. 
McReynolds and Dr. Billie D. Burdeaux, Jr., 
Houston; Dr. Louis W. Breck, El Paso; Dr. Paul 
Harrington, Houston; Dr. Charles F. Clayton, Fort 
Worth; Dr. Ruth Jackson, Dallas; Dr, R. A. Mur- 
ray, Temple; Dr. Frank F. Parrish and Dr, John 


G. Andrew, Houston; Dr. Joe Woodward, Waco; 
Dr. Allen F. Voshell, Baltimore; and Dr. Joseph 
Barnhart, Houston. 

Born at Fort Worth Dr. Levy received his B.A. 
from the University of Texas and his M.D. from 
the University of Texas Medical Branch at Gal- 
veston. He interned at Michael Reese Hospital in 
Chicago and took his residency at Los Angeles 
County General Hospital and in the Scottish Rite 
Crippled Children’s Hospital in Dallas. 

Emerges As Major 

Dr. Levy began the practice of medicine in 
Fort Worth in 1942 and then entered the Armed 
Forces for three years serving in the Mediter- 
ranean Theater with the 40th Station Hospital 
and emerging with the rank of major. He resumed 
his practice in Fort Worth in 1945. 

He is a member of the American Academy of 
Orthopaedic Surgery, a Diplomate of the Ameri- 
can Board of Orthopaedic Surgery and a Fellow 
in the American College of Surgeons. He is a 
member of the Western Orthopaedic Association, 
He is associated in Fort Worth with Dr. C. P. 
Lipscomb, Dr. H. H. C. McDonald and Dr. K. E. 
Reidland. 


OTHER ORTHOPAEDIC SPEAKERS—Also s peaking at the Texas Orthopaedic Association 
Meeting in Houston were, left to right, Dr. Frank F. Parrish, Houston; Dr. Isaac S. McReynolds, 
Houston; Dr. Edmund Cowart, Houston, program chairman for the meeting; Dr. Louis W. Breck, 
El Paso, managing editor of Southwestern Medicine which is the official publication of the Texas 
Orthopaedic Association; Dr. Joseph Barnhart, Houston; and Dr, Billie D. Burdeaux, Jr., Houston. 
Others participating in the program wh6 are not in the photographs were Dr. Paul Harrington, 
Houston; and Dr. John G. Andrew, Houston. 
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Ruidoso Summer Clinic 


Sponsored by the New Mexico Chapter of The American Academy of General Practice 
July 21 - 24, 1958 — Navajo Lodge, Ruidoso, New Mexico 


Faculty 
Lubchenco, Lula O., M.D., Pediatrician in 
Charge, Premature Infant and Full Term Nurs- 
eries; Assistant Professor, Department of Pedi- 
atrics, University of Colorado School of Medi- 
cine 
Silver, Henry K., M.D., Professor, Department of 
Pediatrics, University of Colorado School of 
Medicine 
White, Robert T., M.D., Assistant Professor, De- 
partment of Obstetrics and Gynecology, Uni- 
versity of Colorado School of Medicine 
Williams, Ben C., Assistant Clinical Professor, 
Department of Obstetrics and Gynecology, 
University of Colorado School of Medicine 
Bagwell, John S., M.D., Clinical Assistant Pro- 
fessor of Internal Medicine, Southwestern Med- 
ical School 
Daily, William M., M.D., Clinical Assistant Pro- 
fessor of Internal Medicine, Southwestern 
Medical School 
Gill, Dan C., M.D., Clinical Assistant Professor of 
Surgery, Southwestern Medical School 
Shannon, Manning B., M.D., Clinical Assistant 
Professor of Surgery, Southwestern Medical 
School 
Monday, July 21, 1958 
Rivas, J. A., M.D., President, New Mexico Chap- 
ter of the American Academy of General Prac- 
tice, Moderator 
Introduction, L. O. Lubchenco, M.D. 9:00-9:15 
The Need for Study of Prematurity and Infant 
Mortality in This Region, “High Altitude Ba- 
bies”, Socio-Economic Factors and Prenatal 
Care 
New Mexico Maternal and Infant 
Mortality, A. R. Pruitt, M.D. 
Indications for and Complications of 
a) Induction of Labor 
b) Instrumental Delivery 
c) Cesarean Section 
Williams, Ben C.. M.D. 
Intermission 10:30-10:45 
Practical Management of Resuscitation, 
H. K. Silver, M.D. 10:45-11:15 
The Obstetric and Pediatric : 
Management of 
a) Diabetes 
b) Intrapartum Infection 
c) Blood Incompatibilities 
R. T. White, M.D., H. K. Silver, M.D., 
L. O. Lubchenco, M.D. 


Business Meeting and Luncheon 


9:15- 9:45 
9:45-10:30 


11:15-12:00 


12:15 
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Tuesday, July 22, 1958 
Hossley, W. J., M.D., Immediate Past President, 
Moderator 
Medical Complications of Pregnancy, 


R. T. White, M.D. 9:00- 9:45 
Symptoms of Illness in the Newborn, 
L. O. Lubchenco, M.D. 9:45-10:45 


Management of Infection in the 
Newborn, H. K. Silver, M.D. 
Intermission 
Endometriosis and/or Pelvic Pain, 
R. T. White, M.D. 
Abnormal Bleeding, 
B. C. Williams, M.D. 
Round Table Luncheon, 
Moderator, Leland S. Evans, M.D. 
Guest Speakers: 
Lubchenco, Lula O., M.D. 
Silver, Henry K., M.D. 
White, Robert T., M.D. 
Williams, Ben C., M. D. 
Wednesday, July 23, 1958 
Peacock, W. H., M.D., President-Elect, Moderator 
Recent Advances in Cardiac Disease, 
William M. Daily, M.D. 
Hemorrhage from the Gastro-Intestinal 
Tract, John S. Bagwell, M.D. 
Recess 
Surgery of the Peptic Ulcer, 
Dan C. Gill, M.D. 
Penetrating Trauma to the Abdomen, 
Manning B. Shannon, M.D. 
Round Table Luncheon, 
Moderator, C. P. Bunch, M.D. 
Guest Speakers: 
Bagwell, John S., M.D. 
Daily, William M., M.D. 
Gill, Dan C., M.D. 
Shannon, Manning B., M.D. 
Cocktail Hour 
Banquet 


10:45-11:00 
11:00-11:30 
11:30-12:00 


12315 


9:00- 9:45 


9:45-10:30 
10:30-10:45 


10:45-11:30 
11:30-12:15 


12:15 


7:00 P.M. 
Navajo Lodge 8:00 P.M. 
Thursday, July 24, 1958 

Brown, F. R., M.D., Secretary, Moderator 
Physiological Principles Involved in the 

Management of Shock and Hemorrhage, 

Manning B. Shannon, M.D. 9:00- 9:45 
Diseases of the Bile Ducts and Pancreatitis, 

Dan C. Gill, M.D. 9:45-10:30 
Recess 10:30-10:45 
Functional Diseases of Gastro-Intestinal 

Tract, John S, Bagwell, M.D. 10:45-11:30 
Hypertension, 

William M. Daily, M.D. 11:30-12:15 
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By W. Compere Basoo, M.D., El Paso, Orthopaedic Editor 


ORTHOPAEDIC SURGERY NOTES 





Dr. Russell U. Harris of Oklahoma City pre- 
sented a very interesting article at the last A. F. A. 
meeting. In this day of prostheses it is interesting 
to discuss the restoration of the patient’s own 
femoral head and fracture to normal. The indivi- 
dual’s own hip joint may be superior to that in sub- 
stitution prosthetic procedures. 

It is always a good idea to seriously consider 
the restoration rather than the substitution. There 
are circumstances which may favor the prosthesis, 
but after careful consideration the circumstances 
may favor the restoration procedure. 

Actually this editor has an impression that there 
is a high incidence of union of femoral neck frac- 
tures in his practice. He does not hesitate to open 
the capsule in order to obtain an accurate reduc- 
tion. 

The removal of transverse bony fragments with- 
in the fracture site, the de-rotation of head, the 
re-alignment accurately of the fracture site plus 
the firm fixation of the fracture, all aid in ob- 
taining union. 

With the open procedure one can view the frac- 
ture and test it under direct vision at the close of 
the fixation procedure, If there is movement, addi- 
tional fixation is felt indicated. 

The use of a tibial cortical strip through a drill 
hole usually gives good fixation. Even bone bank 
bone seems to function satisfactorily. Threaded 
screws or tough pins can also be applied in addi- 
tion to the Smith-Petersen nail. 


. Degeneration: 


Another interesting feature is that degeneration 
may occur in the femoral head at a later date 
after obvious union has taken place, If the patient 
merely continues crutch walking and either absent 
or partial weight-bearing on the affected side, the 
head may eventually recover and the patient may 
have a hip which is every bit as good as that ob- 
tained in a prosthesis. 

Actually the younger the patient, the more con- 
servative the treatment should be. Very young in- 
dividuals with femoral neck fractures may be very 
difficult to nail, The nail seems to bind in the 
trochanteric and distal neck area. Multiple pins 
and possibly a spica cast may be quite superior in 
teenage groups. 
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The paper by Dr. Harris was very well received 
at the national meeting. It was well presented. 
Incidentally, the foregoing remarks are in no way 
connected with the following paper. The editor 
(W.C.B.) assumes full responsibility. 

Dr. Harris very kindly submitted the following 
summary. 


“The Use of Bone Grafts in Fractures of the 
Femoral Neck” 

Assured methods for obtaining union in femoral 
neck fractures remains a problem. 

However, 37 cases of femoral neck fractures 
were reviewed and it was found that nine of these 
were fresh fractures, 18 were established non- 
unions and 10 were impending non-unions. In 
these cases closed osteosynthesis procedures were 
performed and were reviewed for this paper. The 
grafting time varied from immediate procedures 
associated with initial nailing to procedures per- 
formed as late as 23 months after injury. All of 
the procedures consisted of grafts inserted through 
the neck, across the fractureline into the head. 

The average healing time was 5% months. 
Necrosis of the head occurred in four cases and 
were Classified as failures, Excellent results were 
obtained in 14 cases and good results in 19 cases. 


Autogenous Pegs 

Autogenous pegs of tibial bone were used in con- 
junction with threaded wire fixation and gave the 
best results. Autogenous iliac bone was not satis- 
factory. Autogenous fibula bone was satisfactory 
but inferior to tibia. Bone bank bone was less satis- 
factory. The placement, type and size of the graft 
were especially important. Adequate fixation was 
mandatory. 

The patient’s age and sex had little effect. 
Multiple procedures (trauma), and penetration of 
the head by drill heads, guide pins or grafts ad- 
versely affected the outcome, The grafts should be 
placed in the center and inferior third of the neck 
and head for the best results. The femoral head 
must be viable and not ankylosed before grafting. 
Displacement of the distal fragment should not be 
extreme. 

Conclusions 

1, Osteosynthesis in femoral neck fractures is a 

justified procedure. 
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2. This procedure should be re-appraised as a 
method of preserving the head of the femur as an 
articulating unit with re-constitution of normal 
anatomy and the procurement of union as the 
primary objective in so far as the mechanical and 
physiological status if the hip will allow. 

3. With impending non-union nothing is gained 
by further procrastination. Grafting at this time 
will generally insure union. 

4. Multiple procedures, particularly multiple 
nailings have adverse effect. 

5. Technique must be exact. Results are gener- 
ally favorable with precise, accurate, gentle tech- 
nique. 

Discussion by the Orthopaedic Editor 

Many elderly patients in whom a prosthesis is 
felt best may not be able to get out of bed, 
as some of the cardiacs have to be kept in bed. 





Many of them cannot get up and move about well 


anyway. Therefore, it makes little difference 
whether a prosthesis or a reduction and nailing or 
fixation are carried out on the fractured femoral 
neck. Some of these cases may improve later on 
and by that time the femoral neck fracture may 
be united. Frankly a united femoral neck fracture 
is probably a better result than a prosthesis. 

In the younger age group from 50 on down to 
the teenage or younger, more conservative meas- 
ures are certainly indicated. These patients may 
very well outgrow or wear out a hip joint prosthe- 
sis. They are young enough to withstand immobi- 
lization of most any type. Closed reductions, blind 
pinning, the grafting as outlined excellently in the 
above summary certainly should be seriously kept 
in mind by all those who treat femoral neck frac- 
tures. 





Mechanism of The Erythropoietic Effect of Cobalt 


Gotpwasser, E.; Jacosson, L. O.; Frrep, W. AND 


PLzAK, L.: SCIENCE 


It has long been known that cobalt ion increases 
the rate of erythropoiesis and eventually produces 
and maintains a polycythemia. More recent work 
has demonstrated that the earlier suggestion that 
cobalt exerted its effect by making the bone mar- 
row anoxic is untenable. With increasing attention 
being paid to the role of the plasma factor, ery- 
thropoietin, in the control of erythropoiesis, and 
with the availability of simple, short assays for this 
hormone, the authors have investigated the possi- 
bility that cobalt may be effective through ery- 
thropoietin production. The data presented indi- 
cate strongly that cobalt enhances red-cell produc- 
tion by increasing formation of erythropoietin. 

Subcutaneous Injections 

Male rats were given subcutaneous injections of 
Co *° Cl, Ten hours later, the animals were bled 
and enough blood withdrawn so that 20 ml of 
“cobalt plasma” was available for assay. The 
amount of cobalt remaining in the. plasma was 
0.21 micromole/ml. The cobalt plasma was as- 
sayed by the Fe ** incorporation method in starved 
rats using normal plasma with the same amount 
of CoCl, as the control. The incorporation of Fe** 
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(May 31) 1957. 


into the red blood cells of rats that had been 

treated with these preparations of plasma was com- 

pared with that of rats treated with plasma from 

animals made anemic by phenylhydrazine. 
Pronounced Increase 

The pronounced increase in the incorporation of 
Fe** which was produced by the cobalt plasma 
cannot be the result of the presence of a small 
amount of cobaltous ion but can be interpreted 
as being the result of an increased amount of ery- 
thropoietin in the plasma. When erythropoietin 
has been characterized more fully, it will be pos- 
sible to determine whether cobalt plasma contains 
the factor identical with that found in anemia 
plasma. 

The authors accumulated evidence showing that 
certain of the properties of erythropoietin in ane- 
mic plasma are also common to those of the active 
factor in cobalt plasma. 

While these parallelisms are not conclusive evi: 
dence that the material in cobalt plasma is identi 
cal with that in anemic plasma, they suggest that 
both types of plasma contain erythropoietic factors 
with grossly similar properties. 
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APHORISMS and MEMORABILIA 


Truths and Concepts Concerning The 
Gastro-Intestinal Tract 


(continued ) 


27. “It is certain that implication of the lung 
is more frequent in amoebic abscess than in ab- 
scess due to other causes, whether of dysenteric 
origin or not, and this is attributable to the fre- 
quent situation of such abscesses at the extreme 
upper part of the right lobe of the liver.”——-C. ALL- 
BUTT AND H. RoLieston, A System of Medicine, 
MacMillan & Co., London, 1897, vol. 4, p. 162. 


28. Remission of symptoms is unfortunately a 
common occurrence in many acute abdominal dis- 
orders, but perhaps in none is it so marked and 
dangerous as in extravasation of bile. Omental ad- 
hesions form, and for a time easily stop the progress 
of the bile which is under low pressure.” —Z. Cope, 
Clin. Researches in Acute Abdom. Diseases, Ox- 
ford Univ. Press, New York, p. 154. 


29. “Diabetes resembles tabes dorsalis in three 
points: loss of knee jerk, perforating ulcer of the 
foot, darting pains in the legs.” (S. Gee).—J. A. 
Linpsay, Med. Axioms, Aphorisms G Clin. Mem- 
oranda, H. Lewis & Co., London, 1923, p. 173. 


30. “I am sure any patient with jaundice can 
have from time to time positive guiacs in the stool.” 
—Tracy Matiory, New England J]. Med., 218: 
1074, 1938. 


31. “In the aged, symptoms of biliary colic are 
often masked, being often merely a heavy feeling 
in the region of the liver, some sickness, slight 
jaundice, delirium and cerebral symptoms.”—J. 
Cuarcot, Clinical Lectures on Senile @ Chronic 
Diseases, New Sydenham Soc. London, 1881, p. 36. 


32. “In all cases of abdominal pain, never fail 
to examine the lungs and gums. The onset of pneu- 
monia or pleurisy frequently closely simulates ap- 
pendicitis; lead colic may simulate almost any 
painful abdominal condition.” —W. BricKNER AND 
E. Moscucowrrz, Surgical Suggestions, Surgery 
Pub. Co., N. Y., 1906, p. 15. 


33. “The presence of marked tenesmus points 
almost certainly to inflammation of the rectum.”— 
Ricuarp Casor (Source uncertain). 
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34. “Left-sided chest signs in a patient who 
presents symptoms of intestinal obstruction strong- 
ly suggest diaphragmatic hernia.”—O. H. Perry 
Pepper, Medical Lectures, 1923. 


35. “X-ray evidence of acute intestinal obstruc- 
tion in the small bowel is seen within three or four 
hours of the onset of obstruction, rarely before.”— 
J. Buckxstein, Post Graduate Lectures, Bellevue 
Hospital, 1939. 


36. “Segmentation of the appendix (by X-ray) 
is good evidence of its integrity.” —J. BucksTEIN, 
loc. cit. 


37. “The symptoms of ulcer can be faithfully 
mimicked by a diseased gall bladder, even to hem- 
orrhage.”—GrorGE EusTerMAN, Collected Papers 
of the Mayo Clinic, W. B. Saunders Co., Phil., 
1932, p. 38. 


38. “The presence of some degree of hepatitis 
is commonly noted during operations on the gall 
bladder, and I think it probable that it produces 
symptoms, and that in some cases it accounts for 
the post operative persistence of a clinical picture 
that resembles that of cholecystitis. It has always 
seemed to me that when a surgeon removes a dis- 
eased gall bladder he must often leave behind in 
the liver much of the disease he has been trying 
to cure. For this reason, the wonder to me is not 
that he sometimes fails to relieve symptoms, but 
that he so often succeeds in doing so.”—-WALTER 
ALVAREZ, Collected Papers of the Mayo Clinic, 
W. B. Saunders Co., Phil., 1932, p. 109. 


39. “Patients and physicians often ask me for 
my diet for gall bladder disease and I have to ad- 
mit that I haven’t one. I don’t know what it 
should consist of. Physicians commonly tell the pa- 
tient to avoid fats, but when all the bile is reach- 
ing the duodenum it is hard to see why fats 
shouldn’t be digested. Actually, they often are di- 
gested perfectly by these patients.’—-WaLTER AL- 
VAREZ, Collected Papers of the Mayo Clinic, W. B. 
Saunders Co., Phil., 1939, p. 187. 
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Diagnosis and Treatment of Lead 


Absorption in Industry* 


By Russet Hott, M.D., Et Paso 


To familiarize you with the problems in lead 
industry, it will be necessary to give you a brief 
background of some of the complications encount- 
ered. Lead has been used in industry and art for 
centuries, and for a considerable time it had been 
known to cause some of the divergent symptoms 
presented by the lead workers, but not until Tan- 
guerel des Planches 1831 were these findings 
correlated. 

Inorganic lead may enter the human body (1) 
by way of the respiratory tract in the form of 
vapor fumes, mists, or dust, (2) by the alimentary 
tract through ingesting lead or lead compounds 
in almost any of its forms, or (3) as organic lead 
compounds it may penetrate the skin, but this last 
group presents other problems that are not to be 
considered here. 

Vapors from molten metallic lead cause the 
most dangerous concentration of lead in the air, 
and exposure may occur when working at lead 
blast furnaces, over lead pots, from handling 
molten lead alloys in foundries, molding opera- 
tions, soldering procedures, or from burning lead 
paints. Especially may absorption occur when the 
procedure is prolonged and ventilation is inade- 
quate. 

Frequent exposure from lead dust must be con- 
sidered dangerous unless the quantity in the air is 
known. Lead dust exposure, out in the open 
stockpiles, may be safe over a long period of time, 
but the opposite is true in a poorly ventilated en- 
closure. An alert safety engineer will always be 
looking for lead absorption in workers who are 
exposed to small quantities of lead, and he will 
occasionally find it in the least suspected areas. 


Signs and Symptoms of Lead Absorption 


Where lead exposure is known to exist, it is 
usually no problem to make a diagnosis of lead 
absorption. When a worker absorbs lead rapidly, 
which, in some instances, appears to be an indi- 


*Read before the Texas Traumatic Surgical Society. 
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vidual characteristic'; or, if he is sensitive to rela- 
tively small quantities of lead, the diagnosis will 
be more difficult, because the examiner will feel 
that it cannot occur so soon. The laboratory will 
not be of any assistance when a worker is ab- 
normally sensitive to small quantities of lead, and 
it might be confusing? when it reports small quan- 
tities of lead present. 

In general practice, when one sees an occasional 
case of lead absorption, can it be recognized before 
poisoning occurs? In most instances, one should 
recognize it in the mild stages of absorption if a 
careful history is taken. If it has progressed to the 
intoxication stage, 90 per cent of the cases should 
be diagnosed*. With the skill available to every 
physician, one should observe a lead line, wrist 
drop, or stippled erythrocytes. By a careful differ- 
entiation, one may recognize a combination of 
symptoms characteristic of plumbism. The symp- 
toms frequently observed in incipient lead poison- 
ing are muscle cramps, weakness and abdominal 
cramps. Some failures will occur because of a mis- 
leading history, and for that reason every sus- 


picious lead should be followed. 


Laboratory Data 

A blood count to determine the degree of 
anemia or to rule out blood discrasias is extremely 
important in the correct treatment of lead absorp- 
tion’. To make a diagnosis, much dependence is 
placed on finding stippled cells, but, to be of 
diagnostic value*, the stippled erythrocites must 
exceed the normal range of 800 to 1,000 stippled 
cells per million erythrocites upward to around 
35,000 to 40,000 per million. Here, variations will 
depend considerably upon the individual response 
rather than on the degree of lead absorption’, and 
with lower counts the presence of a lead line, 
weakness, numbness, muscular and joint pains 
should suggest that lead absorption may be pres- 
ent’ *. It should be emphasized that doing a good 
stippled-cell count requires careful work on the 
part of the laboratory technician. 
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This determination of the amount of lead in the 
urine or blood is tedious and requires a good 
laboratory with skilled technicians, both to collect 
and assay the urine, so that contamination does 
not occur. To avoid error, one should repeat posi- 
tive lead findings, unless the physical signs substan- 
tiate the chemical findings. 


It is considered that a quantity of 0.12 mgm/ 
liter of urine is the upper limit of normal. People 
who are exposed to lead during the course of their 
work will absorb some lead, and this is shown by 
an increase in the urinary lead value. Urinary lead 
values between 0.12 and 0.20 mgm/liter indicate 
an increase in lead absorption and may not be a 
cause of, or accompanied by, symptoms. Urinary 
lead values over 0.20 mgm/liter indicate greater 
lead exposure, and are a warning that the indi- 
vidual should be watched for symptoms which 
might be due to lead. The question of individual 
susceptibility to lead is a vexing one, and, as you 
can see from Table 1, there were six individuals 
with a urinary lead value of over 0.35 mgm/liter 
who had no symptoms due to their lead absorption. 


Practically every 90 days the urine should be 
routinely collected from all workers having any 
known exposure. Spot specimens offer fewer 
chances for it to get contaminated, and a specimen 
with neither low or high specific gravity is de- 
sired*. The urine is analyzed by the dithizole 
method"'. If it is found to be positive for lead, it 
is checked by the Polarographic Method. As men- 
tioned before, these procedures require skill and 
should be done in a well-equipped laboratory. 


Lead in the blood* will run about one-half the 
values found in urine and runs a close parallel to 
the findings in the urine. Normal values are found 
up to 0.06 mgs/100 gms of whole blood, and an 
excess of 0.07 mgm/100 indicates recent lead ex- 
posure, while values over 0.10 mgm/100 gms show 
the exposure to.be considerable: In a severe in- 
dustrial exposure, the lead content in the blood 
may reach 0.50 mgm/100 gms. Figures higher 
than this should be considered contamination. 


One hundred and one (Table I) lead absorption 
cases are presented, showing the symptoms com- 
plained of by the worker. As will be seen, the 
number of symptoms does not compare with that 
found in most text books on toxicology. This is due 
to not being able to break down the various de- 
tailed symptoms presented by non-English-speaking 
workers. The policy of doing routine lead determi- 
nations enables one to know who is absorbing lead, 
and treatment can be started before serious phys- 
ical signs or symptoms appear. Thirty-five indi- 
viduals showed excretion in excess to 0.29 mgm/ 
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liter. This concentration is dangerous if allowed to 
persist. Eighteen of these presented no toxic symp- 
toms and only four showed serious involvement. A 
brief case history of one of them will be given 
later. 


Lead Concentration Mgm/Liter of Urine 


0.00 0.20 0.25 0.30 0.35 Total 
to to to to + 
0.19 0.24 0.29 0.34 


Number of 
Workers 3 41 22 
Rheumatic Pain 3 5 6 
Muscle Cramp 2 10 6 
Abdominal Cramp 
Weakness 

Constipation 

Headaches 

Pallor 

Lead Line 

Vomiting 

No Symptoms 2 
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TABLE I. An arbitrary division of workers 
according to the amount of lead excreted in 
the urine, showing how the amount of lead 
excreted and the symptoms compare. 


It is known that the lead line appears more 
frequently where there is considerable gingivitis 
present', but the workers of today have better oral 
hygiene than during the pre-world-war period, and 
their living standards are much higher, so they 
are better nourised. Therefore, the lead line is seen 
less frequently. No doubt, being well nourished 
has much to do with protecting workers exposed 
to lead and may partly account for the absence of 
symptoms in workers showing considerable lead 
absorption. 


Common Symptoms 


The most common symptoms noted are weak- 
ness, rheumatic pains and muscle cramps. These 
symptoms often apear where there is low lead ex- 
cretion. This has been quite confusing because it 
was thought to be rheumatic in origin, in which 
case, arthritis would be appearing much more 
frequently in lead workers than in non-lead work- 
ers. At first, it was felt that few toxic symptoms 
from lead absorption occur in workers excreting 
less than 0.29 mgm/liter, so intensive. treatment 
was not started until it reached that concentration. 


When endeavoring to find the cause of the 
rheumatic pain and muscle cramp, findings were 
invariably against its being arthritis, and they 
did not respond to arthritic treatment or to treat- 
ment for infections or nutritional neuritis. Lead 
treatment was tried and the conditions were found 
to respond immediately. As previously stated, these 
symptoms were appearing in workers excreting 
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lead from 0.20 mg. to 0.29 mgm/liter. One of this 
group with symptoms had a concentration of 0.13 
mgm and two with 0.17 mgm/liter, yet they 
cleared up with lead treatment. These persons 
showed the marked variations in individual suscep- 
tibility sometimes found among those exposed to 
lead. 


Previous Instances 


Forthy-eight of these workers have had high 
lead absorption before. Some have been treated at 
least one time during the year for the past five 
years. In this group, there is often pallor, weak- 
ness, some malaise, occasional headaches, and 
constipation. Except in those instances where an- 
emia was found, it is difficult to explain the cause 
of these findings, just as it is difficult to explain 
the cause of the same symptoms frequently present 
in the non-lead workers. Blood counts were not 
done on all the workers treated, so any statistics 
reported on this finding would be valueless. 

Four of this group were hospitalized during the 
course of treatment, and stippled erythrocytes were 
not reported on any of them. Several other blood 
counts were done in the course of treating ambu- 
latory patients, but rarely were stippled cells re- 
ported. It appears that, even though stippled cells 
are reported to be easily recognized, the blood 
counts done in general hospitals rarely report 
them, so it is questionable whether one should 
depend too strongly upon this finding. 


Abdominal cramps are a common finding, and 
any worker presenting this symptom should be 
thorougly examined. When an acute infectious 
condition is ruled out, a urine determination for 
lead should be ordered immediately. However, 
with the high incidence of intestinal infections 
known to exist throughout the South and South- 
west, one should not be misled when considering 
these symptoms, but should establish the cause, if 
possible. The abdominal cramps are described as 
a severe colic-like pain which resembles that of an 
acute abdomen. From the history given, one should 
be mindful of a ruptured peptic ulcer, mesenteric 
thrombosis, or intestinal obstruction. When doing 
a manual examination, however, the findings are 
surprisingly few, with the tenderness being mild 
and no point of tenderness existing. 


Treatment for Excessive Lead Absorption 


Previously, the treatment for lead poisoning was 
varied and prolonged. The general purpose was to 
relieve the patient of his intestinal colic, correcting 
the anemia, treating the paralysis if it existed, and 
finally returning him to a remunerative job as 
soon as possible*. It frequently incurred long 


periods of hospitalization, a longer period of being 
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off duty and, finally, not returning to a job where 
lead exposure was likely’. 


It was the general idea that no attempt should 
be made to delead the subject because, in doing 
so, dangerous nervous and blood disorders result 
when liberating free lead, even in moderate 
quantities'**. To prevent this, a high calcium 
diet and parental calcium were given, endeavoring 
to immobilze the lead®, and have the de-leading 
accomplished spontaneously over a long period of 
time. In addition, iron, liver, and vitamins were 
given regularly as supporting treatment. 


Many lead industries established laboratories to 
do routine urine determinations, which enabled 
them to detect lead absorption before any signs of 
intoxication appeared. In this way, workers could 
be carefully observed; and, when the concentration 
approached danger, they could be removed from 
lead exposure for a few weeks or months and given 
moderate de-leading or lead immobilization treat- 
ment*. This resulted in having practically no lead 
poisoning, no loss of time from work whenever 
they could be employed elsewhere in the plant, 
and in most instances they could return to their 
same jobs later. 


In 1952, much interest was expressed in the 
possibilities of Calcium Ethylenediamine Tetra- 
Acetate for treatment of lead poisoning, as well as 
for poisoning from several other elements* *. Its 
study was carried on by most of the national 
authorities on lead absorption, and Mr. Manfred 
Bowditch, Director of Health and Safety of the 
Lead Industries Association, registered the reports 
so that a centralized and planned study could be 
made of its uses*. 


Ethylenediamine Tetra-Acetate has a structural 
formula °° in which the straight lines represent 
ordinary Valences, while the broken lines indicate 
coordinate Valences, and these are responsible 
for its suppressing ionization. 


So, therefore, it is a true chelating agent.* ® 
Chelation of lead by EDTA produces a compound 
with these advantages: (1) it is watersoluble, (2) 
it is nonionizable and (3) it is relatively non-toxic. 
The lead chelate is reported to be one billion 
times stronger than the Ca. EDTA combination 
and results in the exchange of lead for calcium 
readily, and it is excreted as Lead Ethylenediamine 
Tera-Acetate Chelate.* 

Ca. EDTA has the advantages of being rela- 
tively non-toxic in therapeutic °* doses and when 
administered, a non-toxic Pb. EDTA chelate is 
formed which is non-toxic to the brain, nerves or 
blood. Foreman® reports, however, that it is not 
lack of toxicity, but that there is a widespread 
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difference between the therapeutic dose and the 
lethal dose. In large doses, it was found to be toxic 
to the renal tubules and the reticulo-endotheleal 
cells. 


The recommended oral dose is five grams a day 
for five days and then rest two days, after which 
the series may be repeated. The 101 cases reported 
here received orally four grams per day for five 
days, and a second course was given in from five 
to ten days after the last dose of the first course. 
This procedure appears to be safer and fewer dis- 
turbances occurred when taking it. . 


Comments 


It has been found when treating lead absorption 
cases with Ca. EDTA that after treatment the 
urine lead concentration gradually declines for 
14 to 20 days after treatment, when it will level 
off. Therefore, further treatment was delayed until 
the lead excretion could be determined without 
the influence of EDTA before it was started 
again. It has alse been observed ‘that in the treat- 
ment for five days, with a total of 20 grams of 
Ca. EDTA, one can expect the lead excretion in 
the urine to drop from 0.05 to 0.07 mgm/liter with 
each course of treatment. The excretion response is 
somewhat more rapid with a high absorption and, 
as it approaches 0.20 mgs., the response is less. 
Treatment was discontinued at 0.20 mgs., except 
for the three workers who had symptoms at a 
lower level. 


Every one receiving treatment had a urinalysis 
before each course of treatment, and then other 
urinalyses were done on the third and fifth days 
during the five day course. It was found that, with 
the dosage as given, nine per cent showed albumin 
or red blood cells at some time during the course 
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of treatment. If this occurred, the second course 
of treatment was not started until the urine had 
cleared, which it did spontaneously in all instances. 
Three persons who had urinary pathology showed 
it again with the second course of treatment and, 
as a precaution, the dose was reduced to half for 
the subsequent treatments. 


Number 
Complaint Complaining 
Diarrhea 20 
Leg Cramps 6 
Abdominal Cramps 8 
Vomiting 5 
Malaise 2 
Weakness 2 
Constipation 1 
Muscle Cramps Increased 14 
Arthritic Pain 1 
Urine, Alb—RBC—or Casts 9 
(or all 3) 

No symptoms 64 


TABLE I1—The symptoms that workers tak- 
ing calcium disodium versenate complained of 
at some time during the course of treatment. 


Table II shows that about 30 per cent of the 
ones taking oral Ca-EDTA presented some adverse 
symptoms from the drug. Diarrhea occurred in 20. 
Muscle cramps occurred in six, and, if they already 
existed, they were described as being increased in 
14 others. Eight complained of abdominal cramps 
and, in two of these, the cramps were so severe 
that hospitalization was necessary. In the hospital, 
intravenous Calcium Disodium Versenate was 
given without any complaints. The abdominal 
cramps occurred more frequently in individuals 
who had a high lead excretion to begin with. One 
individual could not take even small doses orally, 
but toook it intravenously without any trouble. 
These results indicate that oral Ca. EDTA may act 
as a mild gastrointestinal irritant in some indi- 
viduals. It is doubtful that the symptoms were 
produced by the chelated lead. 


Case Report 
J. M., a 35-year-old Mexican laborer, who 


worked in an area where he was exposed to lead 
dust, came in January 22, 1957, complaining of 
rather severe abdominal cramps and_ general 
aching of the arms and legs. His temperature was 
98.4F and he looked pale and exhausted. The 
blood pressure was 128/96 and the pulse 84, The 
nose and throat were normal. The gums were 
healthy and no lead line could be seen. The lungs 
and heart were normal, The abdomen was scap- 
hoid type, and the liver and spleen were of normal 
size, There was some tenderness about the um- 
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bilical area, but no mass was palpable, and the 
tenderness was less severe than was the cramping 
pains he described. The reflexes were normal and 
no wrist or foot drop was present. 

A urine lead determination was reported Feb- 
ruary 11, 1957 as being 0.45 mgm /liter. Ca, Diso- 
dium Versenate, 1 gm. four times daily, was 
started. After taking about six doses, he developed 
serve abdominal pain and vomited, The drug was 
discontinued for 24 hours and started again. This 
time, the severe abdominal pain and the general- 
ized aching recurred, so he was hospitalized Feb- 
ruary 15, 1957. 

The urine was entirely normal. RBC 3,800,- 
000, hemoglobin 11.9gms, (70%), WBC 10,500 
with segmented cells of 55 per cent, basophils four 
per cent, monocytes 11 per cent, lymphocytes 
18 per cent. One premature unclassified cell 
was present. Intravenous Calcium Disodium Ver- 
senate was given, one gm. twice daily for five 
days. He was symptom-free on the second day 
and went home on the fifth day. A urine lead 
taken February 19, 1957 was 0.68 mgm/liter. It 
is believed the high urinary lead level represented 
a continuing effect of the Ca. EDTA administra- 
tion. On March 5th, 1957, after receiving the 
report of the urine sample taken February 19th, 
Versenate was given orally and the first dose 
caused abdominal cramps, so it was discontinued. 
He was given supportive treatment with hema- 
tinic capsules and vitamins, A third urine was 
taken on the 5th of March, which was reported 
to show 0.17 mgm per liter of lead in the urine. 

This case represents a rather severe lead intoxi- 
cation, The symptoms are classical, but presented 
a problem of being sensitive to the Versenate. It 
has been observed that, when treating lead intoxi- 
cation, oral Versenate may cause intestinal symp- 
toms, and for this reason two of the four hospital 
cases had to be hospitalized. The other two were 
hospitalized because of some other intercurrent 
development while under lead treatment. 

Interpretations of the recorded complaints must 
be guarded, for many of the workers took the 
Versenate with some reluctance. If an individual 
acquired some other condition while taking it, he 
invariably blamed the Versenate for the way he 
felt. 

Except in individuals showing renal pathology 
or hospitalized for other symptoms, all the workers 
were permitted to stay on their regular jobs. If 
the renal condition was serious, they were re- 
moved from lead exposure but were permitted to 
return after they had spontaneously reduced their 
lead excretion. Some have received as much as five 
courses of Versenate to get the lead concentration 
down to a safe level. They have not experienced 
any ill effects from taking repeated courses. 
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The use of Ca. EDTA does not mean that 
safety factors can be relaxed. The prevention of 
lead absorption is still the all-important method 
of protecting the worker, To keep him on the job, 
and to prevent loss of time because of sefious lead 
absorption is helpful to both the employee and the 
employer. 


SUMMARY 


A consideration of lead absorption in industry 
has been presented, but certain situations and 
conditions were clarified so that, when emphasis 
was made on the diagnosis and treatment prob- 
lems, they could be better understood. 


(1) Lead exposure from fumes, mists or dust 
presents a definite problem for the engineer, but 
these are the most common sources from which 
lead absorption may occur, 


(2) The diagnosis of lead absorption should be 
made before lead intoxication occurs. Routine de- 
termination of lead in the urine, blood studies and 
evaluations of the signs and symptoms are of most 
practical value. 


(3) One hundred and one consecutive lead- 
absorption cases were presented, and an attempt 
was made to show how the urine lead concentra- 
tion influenced the symptoms complex and how it 
formed a basis for treatment. 


(4) Observation was made on these 101 workers 
when treated with Ca. EDTA. With this treat- 
ment, many workers could continue working in 
lead industry without endangering their health. 


(5) In therapeutic doses, Ca. EDTA may 
cause mild gastro-intestinal symptoms, and in a 
few persons renal complications may occur, but 
these are not serious when detected early. 


REFERENCES 


1. Occupational Lead Exposure and Lead Poisoning, American 
Public Health Ass’n. 1943. R. A, Kehoe, Chairman, 

. Differential Diagnosis of Lead Poisoning JAMA, March 26, 
1949 Vol, 139 pp. 818-823. Belnap, E. M. D. 

. Treatment of ood Intoxication, Wilenes Ww. C. M. D., 
JAMA March 26, 1949, Vol, 139 pp. 823-825. 

b Se we Medicine and Industrial Hygiene, R. T. Johnstone, 

Cc Moshy Co. 1948. 

" Smee H.M.D. et A, Use of Calcium Ethylenediamine 
Tetra Acetate in Cases of Lead Poisoning, AMA Archives of 
Industrial Hygiene, Occupational Medicine Feb, 1953, Vol 7, 
pp. 148-153. 

6. Byers, R. x.. M. D., Maloof, C. M. D. Edathamil Calcium- 
Disodium (Versenate) in Treatment of Lead Poisoning i 
Children. AMA American Journal of Diseases of Children, 
May 1954, Vol. 87, pp. 550-569. 

7. Karpinski,. F. E. ‘Geten Disodium Versenate in the Treat- 
ment of Lead Encepalopathy, J. Pediatric 42, 687, June 1953. 

8. Cretter, L. H. Treatment of Lead Poisoning by Chelation, 
AMA 154-171, April 3, 1954. 

9. Foreman, H. M. D. et al. Nephrotoxic Hazard from Uncon- 
trolled Calcium Disodium Therapy. JAMA March 24, 

Vol. 160, pp. 1042-1046. 

10. Johnstone Rk. T., M. D. Facts and Fallacies of Plumbism and 
oa to Do About Them, Lead Industries Ass’n, April 24, 
9 


ve + & NH 


11. Report on Lead, Journal of the Ass’n of Official Agriculture 
Chemist, Paul A, Clifford, February 1943. 


SOUTHWESTERN MEDICINE 











~~ rR DP = 


— EFS OOUmslUCUA 


=== © © 











MONTHLY CLINICAL PATHOLOGICAL CONFERENCE 





EL PASO GENERAL HOSPITAL 
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F. P. Bornstein, M.D., Editor — Case No. 1005 


Presentation of case by Saut B. Appet, M.D., and Antonio Dow, M.D. 


History: — Dr. Nathan Kleban: 


Jaundice brought a 68-year-old man to the hos- 
pital on January 15, 1958. One month before ad- 
mission the patient first noticed jaundice which 
steadily deepened, and several days later dark 
urine and light stools were evident. Itching of the 
skin bothered him at times. For one week he had 
a dull pain, which was not continuous in the right 
upper abdominal quadrant and epigastrium, with- 
out radiation and related only to intake of fatty 
foods. 

Jaundice, fever and right upper abdominal 
quadrant pain had been present for one month in 
1946. He was said to have been seen at this hos- 
pital in 1950 and to have had “cramps” in 1955. 
No other pertinent family or past history was re- 
corded. 


Physical Examination: 


Temperature 100, Pulse 92, Respirations 20, 
Blood pressure 150/60. 

Mucous membranes and skin were _ icteric. 
Moist rales were heard over the lower lung fields. 
The abdomen was pendulous and soft, The liver 
was described as being four finger-breadths below 
the right costal margin. Exquisite tenderness was 
said to have been elicited in the gall bladder re- 
gion. There was slight pitting edema of the lowe: 
extremities. 


Hospital Course: 


Maximum daily temperatures were usually 
close to 102. Only on the seventh day was there 
no elevation. Light yellow stools were described 
on the first and second days, Despite fever the 
patient complained of no discomfort and had a 
fairly good appetite until the sixth day when he 
became uncooperative, had chills and fever of 
104. 

Tetracycline in a dosage of 100 mg. intramus- 
cularly or 250 mg. orally had been given since 
admission and was continued throughout his hos- 
pital stay. With aspirin, diphenhydramine, and 
I-V fluids the patient felt better and was again 
cooperative, although on the ninth day, when his 
temperature rose to 102.8, he refused medication 
for a while and threatened to leave the next day. 
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One unit of blood each was given on the 
twelfth and thirteenth days. On the morning of 
the fourteenth hospital day the patient com- 
plained of chest pain, struggled to breathe, sweat- 
ed, was cold, appeared cyanotic. Oxygen, mor- 
phine and 1-norepinephrine were given, Breath- 
ing became shallow, pulse faint, both were irregu- 
lar, and the patient died five hours after his chest 
pain started. 


Laboratory Findings: 


X-rays: 1-17-58: Chest, gall bladder and upper 
GI: “Following the oral administration of tele- 
paque there is non-visualization of the opaque 
media within the gall bladder, most probably on 
the basis of calculous cholecystitis. 

“The esophagus was patulous to barium liquid. 
There was no evidence of hiatal hernia. The stom- 
ach was somewhat displaced anteriorly by a soft 
tissue mass, possibly hepatic in origin. A lesion of 
the pancreas cannot be entirely excluded. Peris- 
talsis was vigorous and effective. 

“There were no significant gastric addition or 
subtraction defects. Calcification is present in the 
walls of the abdominal aorta secondary to peri- 
pheral arteriosclerotic vascular disease. 

“The duodenal bulb filled and emptied regu- 
larly. There was an extrinsic compression deform- 
ity suggestive of an enlarged gall bladder on the 
duodenal cap. There was no widening of the duo- 
denal loop. At three hours a trace remained with- 
in the stomach and the head of the colon was in 
the ascending colon.” 


Conclusions: Healthy chest; Findings consistent 
with pancreatic cyst; A tumor of the liver cannot 
be entirely excluded. 

Blood count: 1-21-58 
percent, WBC 4,500. 


Hb. 9.1 gms, Ht, 34 


Prothrombin time: 1-21-58 - 


tivity. 


Urinalyses: 1-16-58 — S.G. 1.009, 24+ Albu- 
min, Sugar neg., reaction acid, bile positive, few 
sq. Ep. cells, few bacteria. 1-20-58 — Bile positive. 
1-21-58 — Quantitative Urobilinogen, 0.42 E. 
units / 24 hours. 


54 percent ac- 
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Thymol turbidity: 1-16-58 — 22.5 units. 

Blood chemistry: Alkaline phosphatase — 9.0 
units. 

(1-16-58) Total protein 2.35 gm. percent. 
A/G ratio — 2.1/1. Van den Bergh direct 29 
mg. percent. Total — 10.4 mg. percent, Glucose 
105 mg. percent. Urea nitrogen 18.7 mg. per- 
cent. Cephalin flocculation 24 hours 3+ 
40 hours — 3+ 

(1-20-58) Amylase 109. Icterus index 
3.41. Total protein 8.8 gm. percent, Albumin 
— 5.4. Globulin 3.4. A/G ratio 1.6/1. Van 
den Bergh Direct .6 mg. percent. Indirect 
.24 mg, percent. 

(1-23-58) ‘Total protein — 6.5 gm. percent. Al- 
bumin — 4, Globulin — 2.5. A/G ratio 1.06/1. 
Van den Bergh — Direct 3.0 mg. percent. Indi- 
rect — 12.0 mg. percent, 


Dr. Saul B. Appel: 


Briefly, this is a 68-year-old man with a previ- 
ous history of right upper quadrant pain, jaun- 
dice and fever in 1946. The previous admission 
record in 1950 was unobtainable. He had been 
sick a month prior to admission with increasing 
jaundice and some pain in the upper right quad- 
rant. 

Examination revealed a jaundiced, chronically 
ill man with some rales over the lung bases, liver 
enlarged four finger-breadths and tenderness in 
the gall bladder region. There was some pitting 
leg edema. 

Hospital course was febrile up to 102° except 
for the seventh day. There were light yellow stools 
initially, The patient was treated with antibiotics, 
aspirin, benadryl] for pruritus, 

He was scheduled for surgery and built up with 
blood transfusions on the twelfth and thirteenth 
days. On the fourteenth day he developed chest 
pain and dyspnea, shock, and died within five 
hours. Dr, Melton, will you review the X-ray 
findings, please ? 


Dr. William Melton: 


He had an enlarged heart and no evidence of 
an active infiltration in the lung fields. His mark- 
ings are a little prominent. I think he has prob- 
ably some pulmonary fibrosis, The gall bladder 
series reveals dye in the intestinal tract but non- 
visualization of the gall bladder. On the basis of 
that single study, there is apparently a non-func- 
tioning gall bladder. 

On his GI series, the pars media in the fundus 
of the stomach appears to be displaced anteriorly. 
I don’t see any evidence of an intrinsic lesion in 
the stomach, the distribution of his duodenal loop 
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is not disturbed and the mucosal pattern is good. 
It is not widened any. 


I can’t outline a soft tissue mass on this film of 
the abdomen, which is a three hour follow-up 
film and shows no significant gastric retention. 
An impression upon this area of the stomach 
could be caused by a cyst in the tail of the pan- 
creas. 

I don’t see any evidence of intrinsic disease in 
the GI tract. He has far advanced old arthritic 
changes in the spine but I don’t see any evidence 
of metastatic disease, or anything else that is 
contributory. 


Dr. Appel: 


One new fact that Dr, Melton did point out 
was that the heart was enlarged. That was a tele- 
roentgenogram and in the protocol it said a 
“healthy chest” was seen. 

I want to review briefly the clinical liver func- 
tion tests just to refresh everybody’s mind. (See 
Charts 1 and 2). Hemoglobin is broken down by 
the reticulo-endothelial cells and then carried to 
the liver as bilirubin globin. 
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Chart No. 1 


In the liver it is further broken down, at least in 
the old classical theory, to free bilirubin and globin. 
By the bile ducts the bilirubin empties into the in- 
testine and is oxidized further into urobilinogen. 
Some of it is excreted in the stool, some is re- 
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absorbed in the blood stream from where it may 
be excreted through the kidneys. 

In the primary differential diagnosis of jaun- 
dice or what we have termed the “major differen- 
tial” diagnosis (see Chart 1) one must differen- 
tiate between so-called retention and regurgita- 
tion jaundice. Retention jaundice is uncommon 
but there are certain obvious characteristics that 
help exclude it. 


Common Test 


One of the most common tests we use is alka. 
line phosphatase which, of course, will not be 
changed much in retention jaundice, if at all, but 
it will be definitely increased in the regurgitation 
form. Urobilinogen in the urine and in the stool 
is increased greatly in retention jaundice and de- 
creased in pure regurgitation jaundice. 

The Van den Bergh test, of course, is indirect 
in retention and direct in the other jaundice. 
The skin color is usually orange-yellow in reten- 
tion and greenish-yellow in regurgitation. 
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Chart No. 2 


Pruritus is increased in regurgitation and usual- 
ly not marked in retention and pain, of course, is 
usually absent in the one form and present in the 
other. Now Dr. Dow will present the further dif- 
ferential diagnosis of jaundice. 


Dr. Antonio Dow: 


Further differentiation is necessary primarily 
because when a surgeon sees the patient he is 
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considering surgery and differentiation then be- 
comes imperative because surgery is beneficial in 
the obstructive form and certainly may be harm- 
ful in the hepato-cellular form. 

The hepato-cellular and obstructive forms of 
jaundice are sub-groups of the regurgitation va- 
riety and are further differentiated by means of 
the following tests (Chart 2). 

The alkaline phosphatase (Bodansky units): In 
the hepato-cellular forms, 90 percent of the cases 
have less than ten, and in the obstructive form, 
90 percent have greater than ten. The urobilino- 
gen in the urine is increased (urobilin) and in the 
stool is decreased in the hepato-cellular variety 
and it is very little affected in the urine in the 
obstructive form. 


Urobilinogen Decreased 


The urobilinogen in the stool is decreased in the 
obstructive jaundice. The BSP retention is in- 
creased in the hepato-cellular form and not af- 
fected ordinarily in the clear-cut cases of the ob- 
structive form. 

The fractionation changes in the protein of the 
blood, cephalin flocculation, and thymol turbidity 
are increased in the hepato-cellular form and or- 
dinarily not affected in the obstructive type. 

The serum albumin is decreased and the globu- 
lin is increased in the hepato-cellular and ordin- 
arily not affected in the obstructive. The pro- 
thrombin time is increased in both instances but 
the response to Vitamin K administration is poor 
in the hepato-cellular form and very good, almost 
complete, usually, in the obstructive form. 


Cholesterol Down 


Cholesterol total and percentage of esters are 
both decreased in the hepato-cellular form. The 
total cholesterol is increased in the obstructive 
jaundice, whereas the percentage of esters may or 
may not be increased. Now this is the differentia- 
tion situation in the uncomplicated cases. 

Of course, in the final analysis differentiation 
between hepato-cellular and obstructive forms is 
frequently on the basis of history and physical ex- 
amination. In this particular case you will note 
from the protocol that most of the laboratory 
findings support a diagnosis of hepato-cellular dis- 
ease of the liver. Yet the history would suggest, 
with a past history of jaundice in 1946 and again 
one month before admission, gall stones. 

Therefore, I think the history and the physical 
examination in this particular case are the most 
important factors in the diagnosis. 


Before 1946 


As we see this case today we see that he started 
with a stone or stricture sometime before 1946. 
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He had a mild acute disease at that time, with 
fever and jaundice and maybe a little bit of 
cholangitis, but he kept on living so he went 
gradually into the chronic form of cholangitis. 

Eventually a little bit of biliary cirrhosis de- 
veloped which then confused the picture, so that 
we can’t really tell by the laboratory alone wheth- 
er we are dealing with hepato-cellular or obstruc- 
tive disease. 

But the history is suggestive. So here we are in 
this particular case at a point where the surgeon 
was prepared to operate. The patient died, and I 
will turn the case back to Dr, Appel so that he 
can tell us why he died. 


Dr. Frederick P, Bornstein: 
What is your diagnosis, Dr. Dow ? 
Dr. Dow: 


When he was admitted he had a questionable 
palpable and tender gall bladder. Because of the 
fever you must suspect a possible acute empyema 
of the gall bladder and because of the mass be- 
hind the stomach we might also include a compli- 
cating pancreatitis. I would expect to find com- 
mon duct gall stones with a pancreatitis, pos- 
sibly an empyema of the gall bladder, maybe a 
carcinoma. 


Dr. Appel: 


One thing that was missing in the protocol was 
the electrocardiogram. It was finally located and 
has been mounted and we will show it to you 
now. This cardiogram is very interesting. Often 
enough the EKG’s are negative or not typical but 
this one is very complicated. 

In Lead 1 at the top you notice first of all a 
sinus tachycardia of 110, S-T segment depression 
following a deep S-wave. Lead 2 shows pointed, 
relatively high P-waves with sagging of the PTa, 
that is the atrial T-wave, indicating usually atrial 
dilatation. Also notice the S-T segment in Lead 2 is 
depressed and the T-wave is diphasic. 


Broad Q-Wave 


In Lead 3 you will see a deep, broad Q-wave 
with slightly elevated S-T segment, The aVf lead 
and Lead 3 show the same type of Q-wave, broad 
and quite deep in comparison to the height of the 
R-waves. In V-1 there is no R-wave, i.e., a QS- 
wave with some elevation of the S-T segment, 
positive T. V-2 has a deep S-wave. V-3 also has a 
small R, deep S. 


V-4 displays a small R and deep S-wave and 
the transition zone in this case was shifted over to 
V-5; marked clockwise rotation about the long 
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axis. Notice the S-T segment depression in Leads 
V-+, V-5 and V-6, with prominent S-waves. 


Clinical Picture 


Now the clinical picture which this man pre- 
sented in his last five hours is neither classic or 
typical or simple. Of course, he died, but the 
question is what was going on and could it have 
been treated in any way so that he might have 
survived and gone on to surgery? 

Obviously the differential diagnosis lies between 
massive pulmonary embolism and coronary occlu- 
sion. He was in bed for fourteen days and his feet 
were edematous on admission. The factors favor- 
ing pulmonary embolization are listed in Chart 
three. 

The factors favoring myocardial infarction are 
the age plus something which we didn’t know be- 
fore — his heart was definitely enlarged on the 
second day of hospitalization. 


Long Duration 

Then this deep Q-wave in Lead 3, aVf and 
then a little one in standard Lead 2, are all of 
long duration. This is where a previous so-called 
routine EKG would have been of great value. 
Certainly in preparing a case for surgery at this 
age, that of a chronically ill man who could be 
expected to show electrolyte changes, a routine 
pre-operative EKG with the patient in relatively 
good condition is certainly a must. 

It is too bad we didn’t have one because if he 
had a previous EKG it would have shown us these 
Q-waves indicative of an old posterior myocardial 
infarct which presumably was asymptomatic. I 
think the other changes we see in the EKG sug- 
gest atrial dilatation. 

Clockwise Rotation 

The clockwise rotation suggesting right ventri- 
cular dilatation plus the clinical course terminally, 
suggest an acute pulmonary embolism. The two 
things coinciding in a patient of 68 proved to be 
more than he could tolerate. 

It is also interesting that the patient expired 
just prior to anticipated surgery, and I feel very 
happy for the surgeon who might have had this 
accident occur on the table or shortly post-opera- 
tive. 

Then we might have wondered what surgical 
factors contributed to his demise, when actually 
he died before the surgeons could operate. 


Dr. Jack Postlewaite: 

At a meeting on a Saturday, we even had the 
terminal event when we had the meeting. We 
were faced with trying to sell a medical case to 
the surgical group. There was a mass and it was 
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palpable and it was present to a number of exam- 
iners, and was unexplained. 

Even the x-ray showed some sort of mass, pos- 
sibly retroperitoneal or at least behind the stom- 
ach. We wanted to get a biopsy of it or at least 
give the surgeons an opportunity to see what was 
going on, Fourteen days were used to discover 
what his liver situation was going to be. 


Second Point 


One doesn’t expect a 68-year-old man to live 
forever with a progressive deepening jaundice. 
The second point was that the terminal event was 
rapid. One wonders if you have to invoke pul- 
monary embolism, myocardial infarction, etc., 
with the presence of a mass and progressive he- 
patic disease. Hepatic coma is a sudden demise. 

Obstructive jaundice with some sort of a phe- 
nomenal bleeding situation is another rapid de- 
mise. A mass that ruptures, discharging fluids or 
chemicals such as the pancreatic cyst liberating 
enzymes, is very toxic. Secondly there may be pus 
and thirdly blood. 


Rapid Course 

The aorta had atherosclerotic changes, it does 
rupture, and it is a rapid way of finishing the case 
up. The electrocardiographic changes were on the 
last day. Well, the man apparently was vitally ill 
at the time. 

I believe that shock can make a number of 
changes that are compatible with infarction or 
embolism. Next, the x-ray of the chest was not 
normal as I recall. 

The right diaphragm is elevated and we didn’t 
find out whether the diaphragm moved or not on 
respiration, There were a lot of question marks. 
I merely bring this up as differential additional 
information, I desire to know what the mass was. 


Dr. Appel: 


I think the mass could easily entirely have been 
liver, even displacing the stomach forward. As far 
as the terminal events, Dr. Postlewaite has given 
us a considerable list of possible ways of dying 
suddenly. 

In this particular case I think the most likely 
things are the ones we already discussed; and 
shock per se, whether it be from rupture of an 
abscess or bleeding, would not produce the 
changes that we have seen in the EKG. I don’t 
think they are consistent with this case. 


Dr. Dow: 


To answer some of Dr. Postlewaite’s questions 
—a mass alone is one thing, but a mass with jaun- 
dice and fever is another thing, specially when 
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the mass is located 
behind the stomach 
and pushing forward. 


Rather than to look 
at the mass alone, if 
instead we look at 
the mass as one dis- 
ease form related to 
the jaundice and the 
fever, then I think 
you can see why I 
concluded that this 
disease started with 
stones, some of them 
possibly impacted at 
the Ampulla of Va- 
ter which gave a 
secondary pancreati- 
tis and possibly a 
pancreatic cyst. 


I think it is all re- 
lated originally to 
the stone, of course, 
a large liver can cer- 
tainly give the im- 
pression of a mass 
pushing the stomach 
forward as Dr. Ap- 
pel has suggested. 


Dr. W. R. Gaddis: 


Dr. Appel pointed 
out that some of the 
events that hap- 
pened at the time of 
surgery. It was my 
fortune to be scrub- 
bed as an assistant 
recently on a case of 
an elderly white fe- 
male who was under- 
going gall bladder 
surgery and close to 
the termination of 
the procedure the 
anesthetist made 
note of the fact that 
the blood pressure 
had suddenly be- 
come almost unob- 
tainable. 


There had been 
very little blood loss 
to explain this. 
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The patient was hurriedly closed and the pro- 
cedure was terminated and she was returned to 
the recovery room where her pressure continued 
to run at a very low level. 


The next day a second EKG was run, (we had 
the fortune to have one prior to surgery) and a 
large infarct was noted on the EKG. 


The patient subsequently made a satisfactory 
recovery but suffice it to say, Dr. Appel, that 
those things do happen under anesthesia some- 
times and under those conditions can be very 
troublesome because no one is quite aware of 
what has happened to the patient at the time it 
takes place. 


of Death sw thie Case 


Cause 
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Clinical Diagnosis: Obstructive jaundice; recent 
coronary occlusion. 


Dr. Dow’s Diagnosis: Common duct gall stones 
with pancreatitis; Possible empyema of the gall 
bladder; Possible carcinoma. 


Dr. Appel’s Diagnosis: Myocardial infarction; 
Pulmonary embolism. 


Pathological Diagnosis: 1. Carcinoma of the 
Ampulla of Vater with biliary obstruction and 
generalized icterus, 2. Ascending cholangitis with 
abscess formation. 3. Early biliary cirrhosis. 4. Se- 
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vere coronary sclerosis with recent and old myo- 


cardial infarction. , 


Pathological Discussion—Dr. Bornstein: 


On autopsy we found an elderly man who was 
deeply jaundiced. The peritoneal cavity contained 
about 500 cc. of straw colored fluid. The liver was 
markedly enlarged, and even more prominent was 
the enlargement of the gall bladder, which meas- 
ured 15 cm. in length. 


On opening the gall bladder, it contained near- 
ly water-clear bile (so-called hydrops of the gall 
bladder), and no stones, On tracing down the 
common duct it was seen that the papilla of Vater 
was edematous and had herniated for one or two 
cm. into the duodenum. 


Papillary Tumor 


On opening the papilla a small papillary tumor 
was found in the wall which obstructed the pa- 
pilla of Vater. The tumor on microscopic exami- 
nation proved to be a papillary carcinoma of the 
biliary type. 


It is obvious that such a carcinoma composed 
of soft and friable tissue could produce a ball 
valve effect very similar to that of an impacted 
stone, which is a mechanism completely different 
from the constricting carcinoma of the head of the 
pancreas. 


This lesion, therefore, correlates well with the 
clinical findings. 


Ascending Cholangitis 


In addition, due to the obstruction an ascend- 
ing cholangitis developed with small abscesses in 
the liver, which explains those laboratory findings 
which indicated damage to the hepatic functions. 


The final event clinically suggested a cardiac 
or pulmonary lesion, Pulmonary emboli were ab- 
sent. However, the heart showed the _ typical 
changes associated with severe coronary sclerosis. 
In the apex the wall of the heart was bulging and 
the myocardium was replaced by fibrous tissue. 


Adjacent to it a fresh infarct was found which 
was about one to two days old. 


Summary 


In summary, then, we have a patient suffering 
with two diseases; a carcinoma of the common 
bile duct which produced all the symptoms com- 
patible with long-standing biliary obstruction, and 
coronary disease which produced the sudden 
death of the patient. 
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INITIATE THERAPY WITH 'DIURIL'. 'piurit' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


ADJUST DOSAGE OF OTHER AGENTS. The dosage of other antihypertensive medication 
(reserpine, veratrum, hydralazine, etc.) is adjusted as indicated by patient response. If the patient is 
established on a ganglionic blocking agent (e.g., ‘INVERSINE') this should be continued, but the total 
daily dose should be immediately reduced by as much as 25 to 50 per cent. This will reduce the 
serious side effects offen observed with ganglionic blockade. 


. ADJUST DOSAGE OF ALL MEDICATION. The patient must be frequently observed and 
careful adjustment of all agents should be made to determine optimal maintenance dosage. 


SUPPLIED :250 mg. and 500 mg. scored tablets 'piurit' (chlorothiazide); bottles of 100 and 1,000. 
"DIURIL' is a trade-mark of Merck & Co., Inc. 


Smooth, more trouble-free management of hypertension with 'DIURIL' 
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